###### Strengths and limitations of this study

-   This longitudinal, controlled study contributes to the limited knowledge of the efficacy of additional follow-up telephone counselling sessions on smoking relapse prevention among Chinese male smokers.

-   Smokers who did not receive the follow-up telephone counselling tended to relapse to smoking significantly earlier than those smokers who received the additional follow-up telephone counselling.

-   Given the nature of the intervention, it is impossible to blind the counsellors during the follow-up telephone sessions; thus, socially desirable responses may have been given.

-   This study involves the recall of the exact date of initial smoking relapse, and thus recall bias cannot be avoided.

-   Within the limitations of the present study, further research is still needed to confirm our findings.

Introduction {#s1}
============

Tobacco consumption remains the leading challenge of global public health, especially in Mainland China. Smoking cessation services can help smokers to quit, however, many smoking relapse cases occur over time. A study performed by Osler *et al*[@R1] reported that 70--90% of smokers who attempted to quit smoking eventually relapse to smoking within 1 year. Yang *et al*[@R2] investigated 122 220 Chinese participants and reported that about 12% of current Chinese smokers had quit at least once, but relapsed by the end of the survey. The majority of relapse cases occur during the initial days of quitting.[@R3] Most of those quitters who have experienced an early initial lapse eventually progressed to full relapse.[@R4] Thus, initial relapse prevention should play an important role in achieving the goal of long-term smoking cessation.

Previous studies have reported that supportive telephone counselling might be a possible approach to sustain abstinence.[@R5] Telephone follow-up counselling can extend contact after baseline treatment. By teaching skills to cope with temptations of smoking relapse, the extended telephone support might have a positive effect on the continuous success among those smokers who have achieved abstinence from smoking. Several studies have focused on the effect of extended telephone support in relapse prevention, but the conclusions remain conflicting.[@R8] One reason is that the complexity of the relapse may differ across different populations and races. Additionally, different studies used a variety of intervention methods, which might also affect the results.

Previous studies have addressed predictors of smoking relapse. Nicotine dependence,[@R12] younger age,[@R10] [@R14] [@R16] [@R17] lower income,[@R10] [@R18] social smoking cues,[@R10] [@R12] [@R14] depression symptom[@R13] [@R19] [@R20] and lower abstinence self-efficacy[@R15] [@R19] [@R20] were the most commonly reported predictors of smoking relapse. It is worth noting that all of the above studies were performed in developed Western countries. To the best of our knowledge, no previous studies have investigated the effect of additional follow-up telephone counselling on initial smoking relapse prevention and identified predictors of smoking relapse among Chinese male smokers.

Chinese smokers constitute one-third of the world\'s smokers. Therefore, smoking cessation in China should play a critical role in reducing the disease burden of tobacco use worldwide. Thus, we conducted the present study to explore the impact of additional telephone follow-up sessions on relapse prevention among smokers who voluntarily sought treatment to a smoking cessation clinic (SCC) in Beijing, China. We hypothesised that the additional telephone follow-up counselling was an effective method to prevent relapse by offering additional support. We conducted Cox regression analysis to further explore the predictors of smoking relapse during the 6 months follow-up period, based on a longitudinal, controlled study.

Methods {#s2}
=======

This was a post hoc analysis based on a retrospective, non-randomised study, which has been previously reported.[@R21] In brief, we established a SCC in the outpatient department of the People\'s Liberation Army General Hospital in Beijing, China. The participants were current smokers who voluntarily sought treatment at the SCC.

We included current smokers who smoked at least one cigarette daily for at least 6 months at baseline. Each current smoker (aged 18 years or older) who agreed to participant in our study was asked to sign an informed consent form (the data were used only for scientific research).

Participant recruitment and intervention {#s2a}
----------------------------------------

We divided all eligible smokers who voluntarily sought treatment from our SCC into two groups: (1) face-to-face individual counselling group (FC group) and (2) face-to-face individual counselling plus follow-up telephone counselling group (FCF group). Each smoker received the same intervention treatment in his or her first visit. No pharmacotherapy was offered. The information about how smokers were divided into these two groups is listed below.

At the first visit, sociodemographic and tobacco-related information of each participant was assessed using a baseline questionnaire in a face-to-face interview. A trained physician then provided individual counselling (lasting for more than 30 min) based on Prochaska\'s transtheoretical model and on the 'five A\'s'.[@R22] Each smoker was provided advice on strategies of overcoming psychological cravings, psychological dependence and social-cultural factors associated with tobacco dependency.[@R23]

After the baseline intervention, smokers who visited our clinic from October 2008 to December 2010 (n=254) participated in the telephone conversations at the 1-week, and 1-month, 3-month and 6-month follow-up. At each follow-up session, we conducted additional telephone counselling focused on relapse prevention to offer problem-oriented suggestions or advice. Trained counsellors also encouraged each participant to quit or to continue abstaining from smoking.

We could not perform a randomised controlled trial under real-world clinical conditions as randomly allocating the smokers into two groups with different follow-up interventions would have confused the smokers, as they sought a service and did not expect to be randomised. In studying the effect of the additional follow-up telephone counselling, we ceased the counselling for all of the smokers who first participated in 2011. These smokers were given the same follow-up telephone assessment at 1-week, and 1-month, 3-month and 6-month follow-up; however, no further additional telephone counselling was given. These smokers constituted the FC group (n=149).

After 2011, we resumed the additional follow-up telephone counselling sessions for all of the smokers. Smokers participating from February 2012 to August 2013 (n=144) and those participating from October 2008 to December 2010 formed the FCF group (n=398 in total).

Data collection {#s2b}
---------------

### Baseline sociodemographic and tobacco-related factors {#s2b1}

We collected sociodemographic and tobacco-related information of each eligible participant at the first visit. Baseline demographic data included age, gender, educational level, marital status, occupation and monthly family income. Tobacco-related questions included smoking history, smoking status, readiness to quit smoking, smoking destinations, cessation history, cessation motivations, doctor-diagnosed tobacco-related chronic diseases, alcohol use and self-efficacy (perceived confidence, importance and difficulties associated with quitting).

Exhaled carbon monoxide level was measured following a standard protocol and a Micro CO Smokerlizer.[@R23] Body height and body weight were measured in indoor clothing without shoes. Body mass index (BMI) was calculated as body weight divided by the square of body height. Waist circumference was measured at the girth midway between lower rib margins.

Follow-up {#s2c}
---------

To analyse the exact smoking or quitting status of each smoker, we designed a telephone follow-up questionnaire. The exact date of each smoking relapse episode was recorded in detail by trained counsellors at 1-week, and 1-month, 3-month and 6-month follow-up. All these data were determined from self-report by each participant via telephone.

Definitions {#s2d}
-----------

Quitters were those who achieved a minimum of 24 h abstinence after the baseline treatment.[@R24] [@R25] After achieving 24 h of abstinence, any subsequent smoking episode (even a puff) was defined as a smoking relapse. The date of an initial lapse after the first treatment was counted as the date of smoking relapse.[@R25]

Questions related to self-efficacy (perceived confidence, importance and difficulties associated with quitting) were measured based on the question: 'How confident are you, or how important/difficult is it for you, to quit smoking?', and the three answer choices were scored based on a scale of 1--100, denoting least to most. Nicotine dependence level was assessed using the Fagerström Test for Nicotine Dependence (FTND), and the dependence level of each smoker was classified as low (0--3), moderate (4--5) or severe (6--10).[@R26] Central obesity was defined as a waist circumference ≥90 cm for males, and ≥80 cm for females. Overweight or obese was defined as a BMI ≥23.0 kg/m^2^.[@R27]

Statistical analysis {#s2e}
--------------------

The data were entered (double entry) using Epidata (V.3.1) and analysed using SPSS (SPSS Inc, Chicago, Illinois, USA) for Windows (19.0). All p values were two sided, and the level of statistical significance was set at a value of 0.05.

The baseline characteristics were performed by descriptive statistics. The t test and χ^2^ test were used to assess differences in the continuous and categorical variables, respectively. The Kaplan-Meier technique and log-rank test were used to compare the timing of relapse between the two groups. Predictors of relapse were investigated during the first 180 days, using the Cox proportional hazards model (Cox regression). The HRs and 95% CIs were provided to assess the association between potential variables and initial smoking relapse.

Results {#s3}
=======

From 22 October 2008 to 31 August 2013, the baseline sample included a total of 570 smokers (547 males and 23 females). An absolutely higher proportion of males (96.0%) than females (4.0%) were included in the present study. Male smokers had different characteristics from females, and thus the present analysis included only 547 eligible male smokers (149 in the FC group and 398 in the FCF group). Among these males, 36 smokers (11 in the FC group and 25 in the FCF group) did not achieve 24 h abstinence status, and 54 smokers (21 in the FC group and 33 in the FCF group) were not contactable to record their initial lapse episode. The retention rates at the 1-week, and 1-month, 3-month and 6-month follow-up, were 94.9%, 92.8%, 91.0% and 89.4%, respectively. Finally, 457 male smokers were included in the present analysis, of which 117 were from the FC group and 340 from the FCF group.

Demographic and tobacco-related characteristics and other factors {#s3a}
-----------------------------------------------------------------

As shown in [table 1](#BMJOPEN2015010795TB1){ref-type="table"}, the present study examined 457 male smokers. The mean age of the smokers was 41.1 years, with a SD of 10.9. There were no significant differences among the two groups, except that the smokers in the FCF group perceived less difficulty in quitting. Most of the smokers were married (87.7%), had higher educational level (60.2%), were currently employed (80.5%) and had medium or higher nicotine dependence level at baseline (68.9%).

###### 

Demographic characteristics and tobacco-related factors of 457 male smokers in two groups

  ------------------------------------------------------------------------------------------
                                                       FC (N=117)    FCF (N=340)   p Value
  ---------------------------------------------------- ------------- ------------- ---------
  *Demographic characteristics*                                                    

  Age (years)\                                         41.2 (10.0)   41.0 (11.2)   0.865
  Mean (SD)                                                                        

  Age (years)\                                         N (%)         N (%)         
  Number (%)                                                                       

   \<31                                                16 (13.7)     64 (18.8)     0.123

   31 to 40                                            36 (30.8)     113 (33.2)    

   41 to 50                                            46 (39.3)     95 (27.9)     

   \>50                                                19 (16.2)     68 (20.0)     

  Marital status                                                                   

   Married                                             104 (88.9)    297 (87.4)    0.662

   Single or divorced                                  13 (11.1)     43 (12.6)     

  Educational level                                                                

   College and above                                   74 (63.2)     201 (59.1)    0.431

   High school and below                               43 (36.8)     139 (40.9)    

  Occupation                                                                       

   Currently employed                                  91 (77.8)     277 (81.5)    0.384

   Student/unemployed/retired/others                   26 (22.2)     63 (18.5)     

  Family income per month (Yuan, US\$1=¥6)                                         

   \<3000                                              43 (36.8)     123 (36.2)    0.955

   3000 to 6000                                        31 (26.5)     95 (27.9)     

   \>6000                                              43 (36.8)     122 (35.9)    

  *Tobacco-related factors*                                                        

  Age at initiation of smoking (years)                                             

   \<18                                                40 (34.2)     113 (33.2)    0.851

   ≥18                                                 77 (65.8)     227 (66.8)    

  Cigarettes smoked on average daily (cig/day)                                     

   ≥20                                                 74 (63.2)     201 (59.1)    0.711

   10 to 19                                            33 (28.2)     104 (30.6)    

   \<10                                                10 (8.5)      35 (10.3)     

  Smoking duration (years)                                                         

   \<20                                                46 (39.3)     153 (45.0)    0.285

   ≥20                                                 71 (60.7)     187 (55.0)    

  Prior attempts to quit smoking                                                   

   0                                                   27 (23.1)     84 (24.7)     0.723

   ≥1                                                  90 (76.9)     256 (75.3)    

  Fagerström test score                                                            

   Severe (6--10)                                      53 (45.3)     148 (43.5)    0.569

   Moderate (4--5)                                     32 (27.4)     82 (24.1)     

   Low (0--3)                                          32 (27.4)     110 (32.4)    

  Exhaled CO level at first visit (mean:12 ppm)                                    

   ≥12                                                 60 (51.3)     164 (48.2)    0.570

   \<12                                                57 (48.7)     176 (51.8)    

  Stage of quitting smoking                                                        

   Contemplation                                       33 (28.2)     76 (22.4)     0.415

   Preparation                                         40 (34.2)     120 (35.3)    

   Action                                              44 (37.6)     144 (42.4)    

  Perceived importance of quitting (mean score: 86)                                

   \<86                                                47 (40.2)     139 (40.9)    0.893

   ≥86                                                 70 (59.8)     201 (59.1)    

  Perceived difficulty in quitting (mean score: 73)                                

   ≥73                                                 87 (74.4)     179 (52.6)    \<0.001

   \<73                                                30 (25.6)     161 (47.4)    

  Perceived confidence in quitting (mean score: 67)                                

   \<67                                                52 (44.4)     158 (46.5)    0.704

   ≥67                                                 65 (55.6)     182 (53.5)    

  Expenditure on cigarettes per day, Yuan (mean: 20)                               

   \<20                                                61 (52.1)     156 (45.9)    0.243

   ≥20                                                 56 (47.9)     184 (54.1)    

  Perceived health status at the first visit                                       

   Fair/poor/very poor                                 73 (62.4)     232 (68.2)    0.247

   Very good/good                                      44 (37.6)     108 (31.8)    

  Number of other smokers in household                                             

   0                                                   98 (83.8)     273 (80.3)    0.408

   ≥1                                                  19 (16.2)     67 (19.7)     

  Medical advice to quit                               36 (30.8)     123 (36.2)    0.290

  Doctor-diagnosed tobacco-related chronic diseases    62 (53.0)     183 (53.8)    0.876

  Current drinkers                                     82 (70.1)     228 (67.1)    0.545

  Central obese                                        68 (58.1)     230 (67.6)    0.062

  Overweight/obese                                     86 (73.5)     264 (77.6)    0.361
  ------------------------------------------------------------------------------------------

FC group, face-to-face counselling only; FCF group, face-to-face counselling plus follow-up telephone counselling.

Initial lapse episodes and relapse curve {#s3b}
----------------------------------------

Of the 457 smokers who successfully achieved 24 h of abstinence, 69 smokers achieved 180 days continuous cessation status. The 180 days continuous abstinence rate was 10.3% in the FC group, lower than that in the FCF group (16.8%), and the difference was borderline significant (p=0.09). Most of the lapse episodes occurred during the first 2 weeks after the quit date, during which the survival rate quickly decreased from 100% to 24.8% in the FC group, and 100% to 39.1% in the FCF group. [Figure 1](#BMJOPEN2015010795F1){ref-type="fig"} presents data showing that the smokers who did not receive follow-up telephone counselling (FC group) tended to relapse to smoking earlier than those smokers who received the additional follow-up telephone counselling (FCF group), and the log-rank test was statistically significant (p=0.003).

![Relapse curve of smokers in the two groups. FCF group, face-to-face counselling plus follow-up telephone counselling; FC group, face-to-face counselling only.](bmjopen2015010795f01){#BMJOPEN2015010795F1}

Predictors of relapse {#s3c}
---------------------

To diminish the confounding property of population differences, all factors in [table 1](#BMJOPEN2015010795TB1){ref-type="table"} were entered into the Cox regression model, with the exception of cigarette consumption. As shown in [table 2](#BMJOPEN2015010795TB2){ref-type="table"}, the additional follow-up telephone counselling was a significantly independent protective predictor of smoking relapse. Other predictors associated with decreased risk of relapse included being married, a lower Fagerström test score, a normal BMI and doctor-diagnosed tobacco-related chronic diseases.

###### 

Predictors of smoking relapse at 180 days

                                                      Adjusted HR (95% CI)\*   p Value   p For trend
  --------------------------------------------------- ------------------------ --------- -------------
  Group                                                                                  
   FC                                                 1.00                               
   FCF                                                0.73 (0.58 to 0.93)      0.009     
  Marital status                                                                         
   Married                                            1.00                               
   Single or divorced                                 1.65 (1.16 to 2.34)      0.005     
  Fagerström test score                                                                  
   Severe (6--10)                                     1.00                               0.003
   Moderate (4--5)                                    0.80 (0.61 to 1.05)      0.109     
   Low (0--3)                                         0.64 (0.49 to 0.82)      0.001     
  Doctor-diagnosed tobacco-related chronic diseases                                      
   No                                                 1.00                               
   Yes                                                0.72 (0.56 to 0.92)      0.009     
  BMI                                                                                    
   Normal                                             1.00                               
   Overweight/obese                                   1.38 (1.03 to 1.86)      0.033     

\*All factors in [table 1](#BMJOPEN2015010795TB1){ref-type="table"} were entered into the model, with the exception of cigarette consumption.

BMI, body mass index; FC group, face-to-face counselling only; FCF group, face-to-face counselling plus follow-up telephone counselling.

Compared with smokers who did not receive the follow-up telephone counselling (FC group), the HR (95% CI) of those smokers who received the telephone follow-up counselling (FCF group) for smoking relapse was 0.73 (0.58 to 0.93), p=0.009. The Fagerström test score exhibited a negative dose--response relationship, where the HRs (95% CIs) of the moderate level and low level were 0.80 (0.61 to 1.05) and 0.64 (0.49 to 0.82), respectively. For single or divorced smokers versus those who were married, the HR (95% CI) for relapse was 1.65 (1.16 to 2.34). In smokers with tobacco-related chronic diseases, the HR (95% CI) for relapse was 0.72 (0.56 to 0.92), compared with that of healthy smokers. In smokers who were overweight or obese versus those smokers with normal BMI, the HR (95% CI) for relapse was 1.38 (1.03 to 1.86).

Discussion {#s4}
==========

Using systematically collected data, we found that the smokers who did not receive follow-up telephone counselling (FC group) tended to relapse to smoking earlier than those smokers who received the additional follow-up telephone counselling (FCF group). Being married, and having a lower Fagerström test score, a normal BMI and doctor-diagnosed tobacco-related chronic diseases, were also significantly independent protective predictors of smoking relapse.

In accordance with the results of previous studies, our results have demonstrated that the additional telephone follow-up counselling is an effective way to prevent smoking relapse, even after adjusting for potential confounding factors. A study by Cui *et al*[@R10] reported that at least three postcessation follow-up calls actively decreased the relapse rate among veteran smokers. Yasin *et al*[@R11] reported that participants who attended three sessions had a lower likelihood of relapse after 6 months follow-up. Relapse rates, with no smoking cessation medications, appeared to be a bit higher compared with the reports aforementioned. Additionally, another reason for the higher relapse rates is that we set regular follow-up sessions at 1-week, and 1-month, 3-month and 6-month follow-up. Hence, more intensive telephone support delivered closer to the targeted quit date may be more effective in preventing smoking relapse.

A higher nicotine dependence level at baseline was a significantly independent predictor of smoking relapse, which is consistent with previous reports.[@R12] Smokers with higher nicotine dependence level had more serious withdrawal symptoms, and thus relapsed earlier than those smokers with lower nicotine dependence level. Our results suggested that smokers who were counted as overweight or obese at baseline were more likely to relapse to smoking. Weight gain is a common phenomenon after quitting cigarettes.[@R28] Smokers already overweight or obese at baseline might have concerns about weight gain after cessation, and thus may tend to more often relapse to smoking after short-term smoking cessation.[@R12] However, body weight is a dynamic factor that changes over time. In consideration of the lack of detailed data of weight change after the baseline treatment, we could not assess the influence of body weight in the process of smoking cessation. Moreover, those smokers with normal weight at baseline might also have concerns about weight gain after stopping smoking. Therefore, the observed results of the present study were probably influenced by other undetected factors beyond concerns about weight gain. Further prospective studies are needed to authenticate the assumption regarding the relationship between weight status and relapse. We also detected that being married and having doctor-diagnosed tobacco-related chronic diseases were negatively related to smoking relapse. Smokers with tobacco-related chronic diseases may be concerned about their health status, and thus have a greater intention to quit smoking.[@R29] Married smokers often receive support from their family members, and are thus more likely to maintain cessation status than are single smokers.[@R30]

Notably, there was a significant difference regarding perceived difficulty of quitting between the groups at baseline. After adjusting for confounding variables in the Cox model, this factor was not found to be a predictor of relapse in the present study, which indicates that other detected predictors might have a stronger relationship with smoking relapse than the variable of perceived difficulty of quitting. Additionally, the null association might result from the limited number of included smokers. Furthermore, we did not detect other predictors of smoking relapse reported in previous studies, such as higher frequency of smoking intention, younger age, a deficiency of willingness to quit smoking, lower social class, lower educational level and negative emotional state.[@R15] Owing to the various population characteristics, different intervention methods and other undetected factors, results on predictors were often not totally consistent. For example, in China\'s current alcohol and tobacco culture, smokers are usually social entertained with drinking and smoking together. Besides, tobacco products are relatively cheaper in China than in developed Western countries. These social factors aforementioned might partially affect our findings. More research with larger sample size and more detailed data are warranted to detect more predictors associated with smoking relapse in China.

There are several limitations in the present study. First, smokers visiting the SCC were not assigned randomly. There was a significant difference regarding perceived difficulty of quitting between the groups at baseline. To avoid these potentially confounding factors, we adjusted all detected variables in the Cox proportional hazards model. However, differences between unmeasured covariates, or other dynamic factors (changed over time) may have affected the results of the present study. Second, because approximately 65% of the smokers resided outside of Beijing, it was not convenient for them to attend the face-to-face interviews. We invited all the participants who self-reported abstaining from smoking to attend a face-to-face interview for biochemical verification (exhaled carbon monoxide test). However, only approximately 9% of the smokers eventually came back to our SCC and underwent the test. As a result, we used the self-reported smoking status as the outcome measurement. Third, given the nature of the intervention, it was impossible to blind the counsellors during the follow-up telephone sessions. Furthermore, the counsellors delivering the follow-up telephone counselling were also responsible for collecting the outcome data. Therefore, socially desirable responses could not be avoided. Actually, our counsellors were not informed of the objectives of the research as a whole, in order to record tobacco use status with minimal subjective bias. Lastly, this study involved recall of the exact date of initial smoking relapse, and thus recall bias might have existed. The smoking relapse process is dynamic, and the full process of smoking relapse may not be exactly recalled by each participant, and not be fully recorded by the counsellors. To avoid bias, we only recorded the initial relapse episode of each participant after the baseline treatment, which might be more impressive than other relapse episodes.

Within the limitations of this longitudinal, non-randomised, controlled study, it can be concluded that additional follow-up telephone counselling might be an effective method in preventing further relapse. Further research is required to identify effective methods to help individuals with high risk of smoking relapse.
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